There are increasing expectations on primary care doctors to shoulder a bigger share of care for patients with common geriatric problems in the community. This study aims to examine the outcomes of a postgraduate training course in geriatrics for primary care doctors. A questionnaire developed by the research team was sent to the Course graduates (year 2001-2007). Ninety-eight replies were received with a response rate of 52.4% (98/187). Difference in the ratings by the respondents before and after taking the Course was analysed using the nonparametric Wilcoxon signed rank test. Most respondents felt more rewarding and had participated more in geriatric care, and the majority had improvement in their communication skills with elderly patients after taking the Course. Moreover, the graduates are more confident in diagnosing and managing common geriatric problems, and deciding to which specialty to refer the elderly patients. Of the referrals, there was a significant increase to private geriatricians and a significant reduction to other specialists. The average number of elderly patients seen per day had also increased. However, little change was observed about making nursing home visits, the frequency of which remained low. Many graduates expressed difficulties in conducting nursing home visits.
Introduction
Population aging is a worldwide phenomenon which arouses great concern among different countries and exerts a heavy burden on the demand for geriatric care (Briggs et al., 2006; Diachun et al., 2006) . Subsequently, increasing expectations are put on primary care doctors to shoulder a bigger share of care for patients with common geriatric problems in the community (Hirth et al., 2008) . However, not all primary care doctors were adequate to meet these expectations (Turner et al., 2004; Smith et al., 2007) , and studies also indicated that undergraduate training in geriatric medicine was insufficient (Keller et al., 2002; Bartram et al., 2006) .
In recent years, there emerges a global trend to strengthen the quality of primary care doctors in terms of their medical knowledge and practice through postgraduate studies or vocational training (Pearce et al., 2003; Lam et al., 2006) . The effects of postgraduate medical courses on improving health outcomes have aroused much interest (Executive Council, 1998; Illing et al., 2002) . Studies in Europe and Australia showed that primary care doctors achieved improvements in clinical practices, patient care, professional role development and lifelong learning interest after taking postgraduate courses (Piterman et al., 2000; Taanila et al. 2002; Schattner et al., 2007) . At the same time, barriers to apply their learned skills and concepts into workplace practice were also identified (Pullon et al., 2005) .
There is however little information available in the literature on the possible effect of postgraduate training on improving the skills and confidence of primary care doctors in geriatric care (Willett et al., 2007) and the rate of referrals to geriatricians. Moreover, knowledge of the impact of postgraduate studies on primary care doctors to participate in community healthcare services for the elderly such as nursing home visits is lacking.
In the wake of a keen concern to strengthen the functions of primary care doctors in geriatric care among the Asian world (WHO, 2004; Flaherty et al., 2007; Food and Health Bureau, 2008; Wang et al., 2010) , an evaluative study was conducted to examine the impact of the Postgraduate Diploma in Community Geriatrics (PDCG) , which is a one-year part-time programme for primary care doctors developed by the Family Medicine Unit of The University of Hong Kong, in conjunction with the Hong Kong Geriatrics Society. Being a local initiative to enhance geriatric training for its target group, the PDCG includes the components of clinical attachment (20 sessions of clinical geriatric teaching and 5 sessions of rehabilitation and community health services), interactive workshops, locally-developed distance-learning manual, written assignments and examination as well as a clinical examination (detailed course structure and topics of study are shown in Table 1 and Table 2 
Methods

Study design
A questionnaire was developed based on the review of relevant literature and comments from research team members (two senior consultant geriatricians, three senior family physicians and one medical statistician). Likert scale questions and open-ended questions were included to obtain both quantitative and qualitative data that would complement each other. The questionnaire was pilot tested in July 2008 and finalized the following month. A lucky draw (three prizes of US$60 book coupon each) was conducted amongst all those who had completed and returned their questionnaires as an incentive measure. Ethics approval was obtained from the local Institutional Review Board.
Data collection
Copies of the questionnaire, each enclosed with an invitation letter and a pre-paid return envelope, were sent to doctors who graduated from the PDCG between 2001-2007. The questionnaire itself was anonymous but coded with a reference number to identify the respondent for the lucky draw and for subsequent rounds of reminders. The code was known to one research assistant only and not available to members of the research team.
A total of 188 questionnaires were sent to the PDCG graduates in August 2008.
Non-respondents were sent up to two reminders between September and December 2008. To improve the response rate, doctors who had not responded were contacted by telephone after the first reminder.
Data analysis
Quantitative analysis was carried out using the statistical software SPSS version 17.0. As in most cases, the measurements were mainly made in ordinal scale, statistical inference via the nonparametric Wilcoxon signed rank test on the differences in the responses before and after taking the Course was used to determine if there were significant changes in the median of the differences. A negative value in the median of the differences was an indication that the respondents tended more on the agreed side or a higher number reported after taking the Course. The examination results of the respondents and the non-respondents were also compared using the nonparametric Wilcoxon rank sum test. A two-sided p-value < 0.05 was considered statistically significant. In the sequel, we shall simply quote only the p-values and draw conclusions instead of going through the description of testing the null hypothesis that the median of the differences in the responses has not been changed after taking the Course. Moreover, the description in each case would emphasize on the pattern of the differences when the null hypothesis is rejected.
The qualitative responses were analyzed with a grounded theory approach and grouped into common themes independently by TPL and a research assistant who were both experienced in qualitative research. The consistency between the two entries was checked.
Results
Of the 188 questionnaires sent to the graduates, one postal address was invalid.
Ninety-eight replies were received with a response rate of 52.4% (98/187). Of the respondents, 78.6% were male and 21.4% female, 36.1% were in public service and the rest in private service. A great majority (91.8%) of the respondents were primary care doctors, and the remaining few were working in the specialties of Emergency Medicine, Internal Medicine and Nephrology within the hospital setting. The mean (SD) years after graduation from medical school was 14.6 (9.48). The written and clinical examination results of the respondents and non-respondents were compared using the nonparametric Wilcoxon rank sum test. There were no significant differences (Table 3) .
( Table 3 here) 3.1. The major learning outcomes Table 4 shows the major learning outcomes of the students. Nearly all (95.9%) respondents had modified their approach to elderly patient care after taking the Course.
Most respondents felt more rewarding (84.7%) and had participated more (82.7%) in geriatric care, and had improvement in their communication skills with elderly patients (79.5%). However, only 48.9% indicated that their career opportunities had been enhanced.
( Table 4 here)
Comparison of clinical practice before and after taking the Course
The responses to this part and the results of Wilcoxon signed rank test are summarized in Table 5 and Table 6 .
Participation in the care of elderly patients
The average number of elderly patients seen by the respondents per day had increased significantly after taking the course. The median number of elderly patients seen per day was in the range of 11-15 before taking the Course, but had increased to the range of 16-20 after the Course.
Percentages of income contributed by treating elderly patients before and after the
Course were compared. There were 55 respondents on a fixed salary and not able to answer this question. Of the 43 respondents who were in private practice, the mean percentage of income contributed by caring for the elderly patients increased slightly from 24.2% to 27.6% after taking the Course.
Although the majority of respondents did not make nursing home visit, the proportion of respondents who made these visits increased from 19.8% to 28.1% after the Course.
Most of them carried out 1-5 nursing home visits per month.
( Table 5 here) Of the 69 (71.9%) respondents who did not make any nursing home visit after taking the Course, they rated limited job opportunities (39.1%) and time constraint (37.7%) as the two main reasons (multiple responses allowed). Only a small percentage of respondents rated lack of secondary/specialist support (14.5%), relative low remuneration (11.6%), limited income (5.8%), not interested (5.8%), unpleasant working environment (4.3%) or poor clinical satisfaction (2.9%) as the reasons.
Diagnosing and managing geriatric problem
Before taking the Course, only half of the respondents were confident of diagnosing (55.7%) and managing (51.6%) common geriatric problems such as dementia, falls, incontinence and stroke. After taking the Course, most graduates were confident of diagnosing (98.9%) and managing (93.7%) these problems.
Coordination with social support services
Regarding the coordination of social support services for elderly patients, 66.3% of the respondents disagreed or strongly disagreed that it was easy for them before taking the Course. This situation reversed upon completion of the Course, with 67.3% of the respondents felt it easy to coordinate with social support services. However, there was still one-third (32.6%) of graduates expressing difficulty in this issue.
Attitudes on geriatric care
Graduates were asked if they would like to work with chronically ill elderly patients.
Significant changes were found after the Course. The combined percentage of 'agree' and 'strongly agree' increased from 68.5% to 88.5%.
When asked if they hoped caring for elderly patients to be the main part of their practice, only half (48.9%) of the respondents agreed or strongly agreed before taking the Course.
The percentage increased to 62.8% after taking the Course.
Referral of elderly patients
The proportion of respondents being confident of deciding to which specialty to refer increased significantly from 73.1% to 94.6% after the Course.
( Table 6 here)
Most respondents did not refer elderly patients to private geriatricians, and would refer them to public geriatricians or other specialists. After the Course, the average percentage of elderly patients being referred to private geriatricians increased from 2.8% to 6.1%, while to other specialists decreased from 53.4% to 49.1%. The changes in the referrals to private geriatricians and other specialists were statistically significant.
However, no significant change was found in the referrals to public geriatricians. The average percentage remained around 44%. Details of the percentages of referrals are shown in Table 7 . (Table 7 here)
Qualitative responses
The open-ended questions were designed to study the impact of the Course and the barriers to implement what they had learned. The respective responses with corresponding graduation year of the respondents are described below.
What is the most important impact of the Course on you?
Most responses were related to the increased confidence or knowledge in clinical practices.
Structured program designed specifically for the need of primary care: very useful to improve my daily practice in managing elderly patients. 
Have you experienced any challenges or barriers to implement what you learned in this Course?
The challenges or barriers which the graduates encountered were rather diverse. Time constraint in consultation was one of the main barriers.
My job nature has limited my care for in-patients/out-patients; not much experience in nursing home care and the time allocated to each patient is very limited, it is difficult to adopt a comprehensive approach to treat each geriatric patient. (2004) Most elderly patients have multiple and complicated diseases. More consultation time is required. (2005) There were also problems about expensive drugs or investigations.
Expensive medicine not available in practice; long waiting list for referral to the geriatric team. (2001) A few respondents expressed that the financial reward to care for elderly patients was limited.
Working hours and financial restraint. (2003)
Discussion
The year-long postgraduate training course in community geriatrics targeted at primary care doctors is among the very few of this kind of courses in the world. Our results showed that only half of the students were confident of diagnosing (56.7%) and managing (51.6%) common geriatric problems such as dementia, falls, incontinence and stroke before taking the Course. Compared to the findings of Turner et al. [5] on UK general practitioners' confidence in the diagnosis (64%) and management (32%) of dementia, the PDCG students had lower confidence in diagnosis but higher confidence in management than their UK counterparts. However, after taking the Course, the proportion of graduates being confident of diagnosing (98.8%) and managing (93.7%) common geriatric problems had greatly increased.
Most graduates also exhibited greater enthusiasm in geriatric medicine after taking the Course, as indicated by their increased intention to participate in geriatric care and work with chronically ill elderly patients. There was however one-third of graduates who did not want caring for elderly patients to be the main part of their practice after this special training. One possible reason is that primary care doctors generally prefer a wider range of patients and illness conditions in their daily practice (Wright et al., 2004) .
Despite a significant increase in the number of elderly patients seen per day, most of our graduates did not make nursing home visit after taking the Course, mainly due to the time constraint and limited job opportunities. Studies done in different parts of the world also offered reasons for the reluctance of many primary care doctors to be involved in this important element of geriatric care. For example, nursing home residents in the UK were found to be associated with higher workload for primary care doctors than other patients of the same age and sex living in the community (Groom et al., 2000) . Another UK study showed that English primary care doctors were found to work longer hours if they had a higher proportion of patients in nursing homes (Gravelle et al., 2007) . Studies in Australia revealed that many of their primary care doctors found visits to nursing home unappealing due to poor level of remuneration for the effort involved (Gadzhanova et al., 2007) . As the population is aging, more and more seniors are now residents of nursing homes in Hong Kong. There is a pressing need to promote the participation of primary care doctors in rendering care to the elders residing in nursing homes.
One third of graduates still expressed difficulties in the coordination of social support services for the elderly patients despite the fact that the figure is already much better than before taking the Course that two thirds of them had difficulties. The situation may be aggravated by the complex structure of the current social support services network and government bureaucracy, all of which point to the need of better understanding and closer collaboration between medical and social services.
The proportion of graduates being confident of deciding to which specialty to refer the elderly patients increased from 73.1% to 94.6%. Of the referrals, there was a statistically significant increase to private geriatricians and a significant reduction to other specialists, but no significant change to public geriatricians was identified after taking the Course. The changes suggest the possibility that the graduates are carrying out their gatekeeping function more effectively. They have improved themselves to recognise those elderly patients who require the attention of specialists more appropriately and make referrals accordingly, and thus reduced the chance of under-or non-treatment of elderly patients, for example, those with cognitive problems (Helmer et al., 2008) . Apart from that, graduates are also able to look after more elderly patients with common geriatric problems after taking the Course. This is similar to the finding that primary care doctors with an interest or training in a particular specialty may have a higher referral rate in that specialty despite they felt more confident than average in managing problems related to that specialty (O'Donnell et al., 2000; Hermush et al., 2009 ).
This study has some limitations. The response rate was slightly over 50% which is not particularly high for this kind of study but already much better than most other surveys among doctors in Hong Kong (The Harvard Team, 1998; Leung et al., 2002; The Hong Kong Medical Association, 2006) . However, the examination performance of the respondents is very similar to the non-respondents (Table 3) . Hence, our findings should be representative of the study sample. Furthermore, the findings of this study came from the graduates of one postgraduate training course in community geriatrics. All graduates work in the same healthcare system in Hong Kong which is a unique mix of private and public practice. Their educational and clinical needs may also be different from doctors working in other countries. However, as the world's population is aging, especially in more affluent countries, the experience that we have gained in Hong Kong in geriatric education for primary care doctors should be useful to postgraduate medical educators in other countries in meeting the demand of healthcare services for their increasing elderly population.
Conclusion
The results show that the Course is effective in improving graduates' confidence, attitude and skills in looking after elderly patients with common geriatric disorders.
There are significant changes in the practice characteristics of the graduates after taking the Course, including the increased number of elderly patients cared for, and improved confidence in making referrals. However, it is also noted that a relatively large proportion of graduates encountered the problems of coordination with social services and conducting nursing home visits. 
